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Natural disasters disproportionately impact the poorest countries; low-income developing
countries accounted for 95% of all disaster fatalities between 1970 and 2008 (Handmer et al.,
2012). These impacts are generally expected to worsen as the climate changes and sea levels rise.
Fortunately, we have the technology today that enables us to determine the likely deaths, damages,
and losses (direct and indirect) that will result from natural hazards and climate change, and to
highlight which actions will be most effective in reducing impacts on individuals, communities,
and governments. This ability to understand disaster and climate losses before they happen and
to provide robust analysis of the costs and benefits of preparedness, reduction, and adaptation is a
powerful tool in managing disaster risks and adapting to a changing climate.
One of the most critical datasets in this analytical process is a digital elevation model (DEM)
(Global Facility for Disaster Reduction and Recovery, 2014). This dataset determines flow of water
during a flood, the coastal inundation extent in a tsunami or storm surge, and the loss of coastal
areas as the sea level rises. Until recently, one of the only open datasets in developing countries was
the SRTMDEM at 90-m spatial resolution (SRTM90), but recently the US Government released the
30-m resolution version. However, major challenges with the 30-m resolution dataset include its
great vertical error (up to 16m) and its measurement of surface elevation—including treetops and
building tops—not bare earth, which understates flood risk (Sanders, 2007). In contrast, developed
countries increasingly are able to access bare-earth elevation datasets with vertical resolutions and
accuracies at decimeter scale (e.g., typically below 0.2m for LiDAR).
Without this access to high spatial resolution and higher accuracy DEMs, decision-makers in
developing countries are forced to use hazard information for planning and preparedness that
is inaccurate. Indeed in many cases the use of hazard information generated on available low-
resolution DEMs has been shown to be dangerously misleading. In Indonesia, tsunamimodels were
run on three different DEMs—LiDAR, Airborne InSAR and SRTM90—by Geoscience Australia
(Griffin et al., 2012). These results, when compared to actual inundation, showed that the use of
LiDAR and InSAR datasets enabled an accurate prediction of the inundation extent. Unfortunately,
using the SRTM90 datasets did not predict the inundation extent, and in fact, the tsunami waves
did not propagate onshore, potentially creating a false sense of safety in the community. Many
other similar analyses exist globally, and indeed preliminary analysis also suggests that SRTM-based
estimates of global coastal area populations vulnerable to sea level rise and aggravated flooding may
be underestimated by more than two times (Kulp and Strauss, in preparation).
Simpson et al. Case for higher resolution DEMs
There is an increasing range of technologies available to
overcome this challenge, and the acquisition of high-resolution
DEMs in developing countries is increasing1. However, this
process is resource intensive (time and cost); rarely takes
advantage of economies of scale; and requires substantial
expertise to procure and manage, expertise that can be rare
in many government and bi-lateral aid and development
institutions.
Fortunately, there is a group of passionate people from a
range of sectors committed to advancing the acquisition of high-
resolution DEMs in the highly vulnerable coastal and riverine
areas of the world’s poorest2. By mobilizing and pooling funds,
significant cost savings can be realized through economies of
scale. Moreover, this would enable a massive step forward in the
accuracy of climate and disaster data and information across the
developing world.
These datasets are very high value, low cost, and urgently
needed. For instance, quick estimates suggest that an accurate
analysis of coastal inundation in Sub-Saharan Africa based on a
DEM developed using the latest single-pass, wide-area coverage
InSAR technology could be delivered at a fraction of the cost
of using standard LiDAR technology. At a reasonable cost,
which has been initially estimated at around US$5 million, the
dataset would meet minimum specifications to conduct coastal
inundation analysis of an area of about 600,000 km2 (Sub-
Saharan coastal area): bare earth, minimum vertical accuracy
of <50 cm, horizontal resolution of 30m, and coverage of the
coastal zone up to 10m vertical change inland3. With this
1Examples include: Manila, Philippines; Tonga; Solomon Islands; and Vanuatu
(funded by Australian Aid); Guyana, Haiti, and Sri Lanka (funded by the World
Bank Group).
2This commentary has been written as part of work with the Digital Elevation
Model Project (DEMP) working group. Any errors are the responsibility of the
authors.
3This vertical change is based on SRTM estimates.
and other datasets, analyses can be done that would
tell us the number of communities, kilometers of road,
government assets, etc. that are at risk from sea level rise
over the coming decades. Taking this example further,
efficiently collecting large-scale data meeting the same
specifications above with novel airborne InSAR for all the
major riverine basins in Sub-Saharan Africa (10 km each side
of the river) would cost less than US$10 million (Personal
communication).
The advantage of InSAR technology is large coverage and
operation through cloud cover, and its capability can now
readily meet the specifications put forth. InSAR mapping
technology advances have enabled an improved relative vertical
accuracy (<50 cm), albeit at a modest spatial resolution (∼30
m2), over a significant swath making application of this
technology relevant in a practical and economic manner.
In flood modeling, it can be argued that improved vertical
accuracy is more important than spatial resolution, although
there is a point when spatial resolution can become too coarse.
Although InSAR will not provide a bare-earth measurement,
algorithms for removing trees and buildings from InSAR
data for flood applications have been successfully developed
and with the high-resolution maps (m-scale4) will work
in most regions, except the most densely vegetated ones.
However, standard LiDAR products have higher accuracy and
resolution that exceed the requirements of the coastal inundation
application.
If we are serious about understanding and quantifying
the impacts of climate change and disasters on coastal and
riverine communities, then we need to get equally serious
about collectively investing in public-good datasets, such as
higher resolution digital elevation data, that are instrumental in
forwarding this understanding.
4Prior to generation of the 30m2 bare Earth DEM product.
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